2 (a) Express 3sinx — 2 cosx in the form Rsin(x — «), where R > 0 and 0° < o < 90°,

giving your value of « to the nearest 0.1°.
[3 marks]

(b) Hence find the minimum value of 3sinx — 2 cosx and the value of x in the interval

0° < x < 360° where the minimum occurs. Give your value of x to the nearest 0.1°.
[3 marks]

2 By forming and solving a suitable quadratic equation, find the solutions of the equation
3cos20 —5cosl+2=0

in the interval 0° < () < 360°, giving your answers to the nearest 0.1°.
[5 marks]



Q2 Solution Mark | Total Comment
(a) R =413 B1 Accept 3.61 or better rounded
correctly.
cosa = theiry13 or sina = theiry13 M1 or tana = 2
a =337 Al 3 :
CAO - must beto 1 d.p.
Award B1 for R = /13 even if it comes from /32 + (—2)2
If tana = % comes from wrong work e.g. cosa = 3 and sina = 2 or using tana = Z?Ifz then MO AOQ
but full marks can be earned in (ii).
If tana = —% leads to @ = 33.7° then MO A0 but again marks can be earned in (ii).
R and a must be found in part (a) to earn these marks.
(b) Minimum value is —V13 B1ft ft on —R from (i). Allow —3.61 or
(comes from) sin(x —a) = -1 M1 better
¥ —33.7 = 270 Pl by later porrect work —e.g. 270°
or correct final answer
x =303.7 A1 3
CAO - must beto 1 d.p.
6
Q2 Solution Mark | Total Comment
c0s26 = 2cos?6 — 1 used Bl PI: Correct expression in terms of cos@
used.
3(2c0s?60 — 1)=5cosb +2 (= 0) M1 Attempt to use identity for cos20 of the
form acos?0 + b to obtain a quadratic in
cosB.
6c0s20 —5cos8—1=0
(cosB —1)(6cosB+1) =0 ml Attempt to factorise their quadratic or
correct use of quadratic formula.
(cos@ =1) cosB= —%
6 =99.6° , 260.4° Al Either correct - CAO
Al Both correct and no extra values in the

interval but ignore any values outside of
the interval including 0° and 360°.

Total




3 (a) Show that

sin 2x — tanx = tanx cos 2x
[3 marks]

(b) Hence solve the equation
sin 2x = tanx

in the interval 0° < x < 180°.
[3 marks]



(a)

LHS = sin2x —tanx = 2sinxcosx — B1 Correct in terms of sin x and cos x.
sinx
P Condone any letter provided
consistent
B1
. 2sinx cosZx—sinx
= sinx (2 CcoSX — o x) or oSt
sinx sinx
_ . 2n L 9ein?2
=— (2cos?x — 1) or — (1 — 2sin“x)
B1 3
— tan x cos 2x AG!!_! - be corjwnc_ed —expect to
see intermediate line.

Some Possible Alternatives

LHS = 2sinxcosx —tanx B1 =2 = cos?x —tanx B1 =tanx (2cos?x — 1) = tanx cos 2x B1

Cos X

. sinx
LHS = 2sinxcosx — .

B1 =sinx (2 COSX — ﬁ) B1 =tanxcos2x B0 nhot convinced.

osXx

sinx

sinx :
(2cos?x—1) B1 = 2sinxcosx — P

RHS =tanxcos2x = B1 =sin2x —tanx B1

COosX

RHS =tanxcos 2x = tanx (2cos?x — 1) B1 = 2sinxcosx —tanx B1 = sin2x — tanx B1

There may be other ways — be reasonably generous with first two marks that could lead to the
result — but be more rigorous with the final mark.

Candidates who work from both sides and meet can score B1 for any useful identity then B1
when in a position to equate the two sides but then BO.

(b) | Hence
sin2x =tanx — tanx =10 or cos2x =0 M1 Pl by one pair of solutions.
tanx=0 - x=0 x =180 A1 Both solutions.
cos2x =0 - x=45 x=135 A1 3 Both solutions
Otherwise

Although question says ‘Hence...” we will allow

. . sinx
sin2x =tanx — 2sinxcosx = —

these).

= sinx=0 or 2cosx= —— (OE) M1 (either of

sinx=0 — x=0 or 180 A1 Both solutions 2cosx = - x =45 or 135 A1 Both

. CcosXx
solutions

In either method, ignore any values (even if wrong) outside 0 < x < 180

Penalise more than 4 solutions inside 0 < x < 180 just once.

Answers only
Award B2 for one pair (0 and 180) or (45 and 135) and B1 for second pair




2

(a)

(b)

(a)

(b)

(i)

(ii)

(i)

(i)

3 _ 1
The angle « is acute and cosa = ——. The angle [} is obtuse and sin [} =

3 3

Show that tanz = v/2 and find an exact value for tan /3.

[3 marks]
Hence show that tan(x — f}) can be written as pv/2, where p is a rational number.

[2 marks]
The polynomial f(x) is defined by f(x) = 18x® — 3x? — 28x — 12.
Use the Factor Theorem to show that (3x + 2) is a factor of f(x).

[2 marks]
Express f(x) as a product of linear factors.

[3 marks]

The function g is defined for all real values of () by
g(0) = 18sin20cos ) — 3 cos20 +20sin0 + 27

Show that the equation g(0)) = 0 can be written as f(x) = 0, where x = sin (.
[4 marks]

Hence solve the equation g(()) = 0, giving your answers, in radians, to three
significant figures in the interval 0 < 0 < 2m.

[2 marks]



3 V6 3 1
or Pythagoras
V3 V8
(a) Ve .
tano = E =2 B1 AG - must see V6 in this approach
t = (+)i 1 1
anf = (+ N M1 Either —or ——
1 V8 V8 _
tanff = —— ) 12
V8 Al 3 ACF: e.g. 2\Eor n etc.
tana — tanf
b tan(a — f) = ———
(b) ( B) 1 + tanatanf
1
V2 - (_ﬁ) M1 Correct identity with tana = v/2 and
= ? their tanf value correctly substituted.
142 (_ —)
V8
5 52
= 7 2 Al 2 OE — accept if written as;—'etc.
NMS scores 0/2.
5
Q4 Solution Mark | Total Comment
a)li 2\° 2\? 2
(2)0) 18 (—5) -3 (— §) — 28 (—g) - 12 M1 Correct substitution of x = — =
3
8 4 2
=18 x (_E) _3(5)_28 (—5)— 12 or better
=0 (hence) factor Al 2 | Correct arithmetic and conclusion.
(a)(ii) | By factors
6x%+ bx —6 M1 ‘Spotting’ a = 6and c = —6.
= 6x2—=5x—6 Al
(f(x) =Bx+2)(3x+2)(2x—3) OE Al 3 NMS scores 3/3 if correct
(b)(i) | 18sin28cosf — 3cos26 + 20sind + 27
— 18 X 2sinfcosfcosd B1 Correct identity used for sin24.
—3(1 — 2sin?8) + 20sinf + 27 Bl Any correct identity used for cos26.
= 36sin6(1 — sin?f) — 3 + 6sin?8 + 20sing + 27 | M1 Use cos?# = 1 — sin”# to obtain a
cubic expression in sinf only.
= —36sin®0 + 6sin?0 + 56sind + 24
(= —36x2 + 6x2 + 56x + 24) Do not award final Al if division or
changing signs occurs before
Equate to 0 and cancel down to the equation equating to 0 or any error seen.
18x3 —3x2 —28x—12 =10 Al 4 | Acceptintermsof sing.
(b)(ii) @ =) 387 , 5,55 CAO B1B1 2 -1 foreachextrasol"in0< 0 <2m




2 (a) Express 7cosx+3sinx in the form Rcos(x—a), where R >0 and 0° < a <90°, giving

your value of a to the nearest 0.1°.

[3 marks]
(b) Use your answer to part (a) to solve the equation 7cos 26 +3sin26 =5 in the interval
0° <8 <180°, giving your solutions to the nearest 0.1°.
[3 marks]
5 (a) By replacing 36 by (29 +t9) show that sin36 =3sinf—4sin’ 4.
[4 marks]

Py
3

. find the exact value of

(b) By using the result from part (a) and assuming that cosg: >

=

[*(2sin°6+3) a8
0

[6 marks]



Q2 Solution Mark | Total Comment
(a) R =758 B1 Must see R = V58 ., R = +/58 is B0
V58 cosa = 7 or V58 sine = 3 or tana = % M1 ft on their value of R.
o« = 23.20 A1 3 | Must see @ = 23.2°
Allow AWRT 22.9° to 23.3°.
Accept any decimal equivalent to 58 to at least 3 SF provided it is rounded correctly —e.g. 7.62, 7.616 etc.
e.g. using R = 7.61 to get @ = 23. 1% would score BO M1 Al.
Explicit use of cosa = 7 and sina = 3 to get to tana = % 1s M0 A0 but marks in (b) are available.
Candidates who write Rcosa = 7 and Rsina = 3 without finding R but reach a correct value for a score M1
Al
An expression of the form Rcos(x — @) can score the B1 and/or Al if R and/or a are correct.
b -1(_ 5\ o R ' -1(5
(b) cos (vﬁ) or 48.964 ... M1 Finding an angle from cos (R).
and 311.0359. .. dM1 For 360 — cos ™t (%) only between 0° and
360°
36.1° and 167.1° A1 3 | CAO. These two values only.
Question says ‘Use your answer to part (a)’ so using a different method or NMS is 0/3.
For M1 and dM1 marks accept 2 SF or better.
dML1 is for correct ft fourth quadrant solution (360° — first solution) and NO others between 0° and 360°.
The dM1 mark could be PI if candidate goes straight to the two correct answers from the M1 mark.
Ignore any solutions outside the interval 0° < @ < 180° for final Al.
Condone omission of degree symbol or other letter in place of 8.
Total | | 6 |
(a) sin36 = sin2fcosf + cos26sind B1 Use of the correct sin (4 + B) identity.
PI by next two B marks
= 2sinfcosfcosh B1 Use of the correct sin 24 identity
+ (1 — 2sin®8)sind B1 Use of a correct cos 24 identity in ACF
= 3sinf — 4sin®@ B1 4 | AG — be convinced
() | From (a) 2sin®@ = %(38]'.1’16' — sin36) B1 OE: ACF to enable them to replace 2sin6.
f 2sin*8 d6 = p cosf + q cos38 M1 p and g are any constants
= —% cosf + % cos36 A1 Both integrated correctly
= Tust be
J3do =36 B1 Must be 36

J

_[ 3 rr+1 3T[+3]T]
= 2C086 6(?056 3

— [_ z cos0 + %cosO + (_0)] dM1 F (%) — F(0) correct for their integrated
function - no MC allowed here.

= -5 t3t3 A1 6 | ACF but must be exact. Apply ISW ( if

ﬂP{‘PQCﬂl"F\ ﬂftPT ~rorrect anawer cean




(@) (i)

(ii)

(b) (i)

(ii)

5
It is given that sin4 = 3 and sinB = , where the angles 4 and B are both

Sl =

acute.
Show that the exact value of cos B = —.
V5
[1 mark]
) 4
Hence show that the exact value of sin2B is E
[2 marks]

Show that the exact value of sin(4 — B) can be written as p(5 — \/3), where p is a
rational number.
[4 marks]

Find the exact value of cos(4 — B) in the form r + sv/5, where r and s are rational
numbers.
[3 marks]



@)

Use of sin’B + cos?B = 1 Or use of right-angled triangle with
1.2 opp = 1 and hyp = /5 to get adj =% or
—] +cos’B=1 2.
(7
cos B = — Bl | 1 i~ (%)) = =is BO
3 cos(sin = )= =is
AG ; must see evidence of working
(a)(ii) (sin2B = 2sin B cos B)
) 1 2
=2X—=X— identity ( ituti
NN M1 Correct identity (PI) and substitution
— f Al 2 | AG so line above must be seen.
5
. 2
(b)(®) cosA = - exact value B1 COSA = %seen or used (not 0.667 etc.)
sin(A — B) = sin A cos B — cos Asin B
Vi 2 2 1
=—X—=— =X—
3 45 3 45 M1 ft on their value of cosA
Useof £ = & o 2225 (p geen
V5 52 15 ml ;—ﬁterlll becomingzl—fbefore final answer
qE (5 - \/g) 2
15 Al 4 = OE seen and be convinced
You must see justification between the use of the identity and the final answer to earn the m1 Al.
(b)(ii) cos (A—B) =cosAcosB +sinAsinB
= 2 X 2 + E 4 M1 ft on their value of cos 4
3 V5 3 5 Al fully correct
— 1 4 NG 1 4 - 5+445
) + 15 v Al 3 OE forg and = but not left as —
Total 10




2 (a) Express 2 cosx — 5sinx in the form Rcos(x + o), where R >0 and 0 < o <

3.

i
5
giving your value of «, in radians, to three significant figures.

[3 marks]

(b) (i) Hence find the value of x in the interval 0 < x < 2r for which 2cosx — Ssinx has its

maximum value. Give your value of x to three significant figures.

[2 marks]
(i) Use your answer to part (a) to solve the equation 2cosx — Ssinx + 1 = 0 in the
interval 0 < x < 2m, giving your solutions to three significant figures.
[3 marks]

(a) Write cos & — 8sin6 in the form Rcos(f + a), where R and a are constants, R > 0 and
0 < a < 90° Give the exact value of R and give the value of o to 2 decimal places.

©)
The temperature of a cellar 1s modelled by the equation

cos(157)° — 8sin(15¢7)°

= 3+
f(r)=1 0

0<r<24

where f(7) 1s the temperature of the cellar in degrees Celsius and 7 1s the time measured in
hours after midnight.

Find, according to the model.

(b) the maximum temperature of the cellar, giving your answer to 2 decimal places

2)
(¢) the times, after midnight, when the temperature of the cellar 1s 12.5°C

(Solutions based entirely on graphical or numerical methods are not acceptable.)

4)



Q2 Solution Mark | Total Comment
(a) R—=4/29 B1 Allow 5.4 or better
. _ ir 2
V29cosa=2.4/29sina=5ortana =3 Ml Their /29 , _
Note cosaa =2 or sine =5 1s M0
a=1.19 Al 3 Must be exactly this
(b)(i) Rcos(x+a)=R (x+a)=1
COS(\ a) o COS( ! cc) Candidate’s R and o
or x+a=27 or x+ad=0o0r x=—« M1
(x=) 5.09 Al 5 Must be exactly this
(i) , 1 .
cos(x+a)= = M1 Candidate’s R and « ; PI
o i _ Rounded or truncated to at least 2 dp;
(x+a =) 1.75757... and 4.52560... Al Tenore ‘extra’ solutions
Condone x—=0.568;
x=0567 and x=334 Al 3 x = 3.34 must be correct
NMS is 0/3
A0 if extra values in interval 0 < x <27
Total 8
3.(a) R =465 Bl
8
tana:T:a:awr‘c 82.87° MI1A1
3
(b) '13+E:13.81(°C‘) M1 Al
(2)
© cos (157 +82.87)° = — ; M1
D
15¢+82.87=128.33=¢=3.03 Al
'15r+82.87:(360—128.33)31:...(9.92) dM1
Both times correct 03:02 and 09:55 Al
4)
(9 marks)




o @b 2
T (Bx-2) 73

ody : L.
(a) Find E writing your answer as a single fraction in simplest form.
X

(4)

(b) Hence find the set of values of x for which % >0
X

)
(1) Given

T
v =In(l + cos2x) x # (2n + I)E nel
dy . )
show that I = (C'tanx, where C 1s a constant to be determined.
X

(You may assume the double angle formulae.)

4)



Zi a Yo 3 B qx_ . 2_ . 3
(D(a) _(@x-D jd_}:on(-\ 2)(2x 1)2 B(2x—1) where o> 0 and B0
(3x=2)  dr (3x-2)
OR M]
y=02x-1°(3x-2)" = % —a2x—1)*(3x—2) —B(3x—2)" 2x-1)°
where oo >0 and B> 0
_(@2x-1’ - dy  (3x-2)x6(2x-1)*—(2x-1)*x3
(3x-2) dx (3,\‘72)2
OR Al
}’—(Zx—l)3(3x—2)_12%—3x2x(2x—1)2(3x—2)_1—3(3x—2)_2(2x—1)3
dy (2x—1D?(18x—12—6x+3
= ( 3 ) Ml
dx (3,\7—2)
: 12 L D2 (4x—3 B
dy _(2x-D (122 9)or 32x-1) (4: ) or (2x—1)*(12x-9)(3x-2) ’
d (3x—2) (3x-2) Al
o.e
C)]
(1)(b) % > 0= etther their (]2x—9) = 0=>x>=... or 2x-1=0=x=._.. M1
x:l, x = i
2 4
(2)
(i) Way 1
y=In(l+cos2x)= di = 717& s 2x Ml
dx 1+cos2x
dy —2si
y _ 251 2x Al
dy 1+cos2x
dy _ —4smx:osx M
dx 2cos” x
dy = 2tanx Al

4)




(a) Given —-90° < 4 < 90°, prove that
2cos(4 —30°) secA =tand + &k

where k 1s a constant to be determined.

3)
(b) Hence or otherwise, solve, for —-90° < x < 90°, the equation
2cos(x —30°) = secx

(Solutions based entirely on graphical or numerical methods are not acceptable.)

)



7(a)

g 2cos(4—30°)sec 4 =2(cos 4cos30°+sin 4sm30°)xsec 4 M1
Way 1
2(cos Acos30°+sin 4sin 30° _
( ):>...:>tanx+k dM1
cos A
=tan 4+~/3 cso Al*
Way 2 | 2cos(4— 309 secd=tan.4+k = 2cos(4—30°) =sin 4+ kcos 4
—>2(cos 4cos30°+sin Asin30°) =sin A +k cos A M1
—> /3 cos.4+sin.4=sin.4+kcos 4 dM1
Hence true and & =+/3 Al
3)
(b) 2cos(x—30°) =secx and 2cos(x—30°)secx =tan 4+~/3
Way 1 | For example
1) 2cos(x—30°%)secx =sec” x = tanx +'y/3' =sec” x
OR
tanx+'4/3'
2) 7\/: =secx = tanx+'f3 =sec’ x
secx
OR
3) 2cos (x—30°) = (tan A—'ﬁ')cosx = secx = (tan _4+'J§']cos x M1
= tanx +'4f3 =sec’ x
OR
4) 2cos(x—30°) =secx = 2(cosxcos30°+sinxsin30°) = secx
— 2 cos” xcos30°+ 2sin xcos xsin30° =1
—> cos” x5 +sinxcosx =1 =/5 +tan x =sec” x
—tan’ x—tanx+1—+3=0 MIAI
1+ f1-4(1-3 )
tanx = ,,( =awrt1.49, —049=x=... Ml
x =awrt 56.2°, —26.2° Al
3

(8 marks)




6. (1) Using the identity for tan(4 + B), solve, for —90° < x < 90°,

tan 2x + tan32° _s

|l —tan2xtan32°

Give your answers, in degrees, to 2 decimal places.

Q)]
(1) (a) Using the identity for tan(4 + B), show that
ta 39—45°—M 0 # (60n + 45)° Z
(30 =45 = 1m0 # (60n +45)% n € @
(b) Hence solve, for 0 < 6 < 180°,
(1 + tan30)tan(6 + 28°) = tan36 — 1
C))
9. (a) Express sin@ — 2cos@ in the form Rsmn (€ — a), where R > 0and 0 < a < g
Give the exact value of R and the value of a, in radians, to 3 decimal places.
€))

M(0) = 40 + (3sinf — 6cosb)?
(b) Find
(1) the maximum value of M(@),

(11) the smallest value of 6, in the range 0 < 6 < 27, at which the maximum
value of M(6) occurs.
€)

B 30
5+ 2(sin 26 — 2 cos 26)?

N(9)
(c) Find

(1) the maximum value of N(6),

(11) the largest value of €, in the range 0 < & < 27, at which the maximum
value of N(&) occurs.
&)

(Solutions based entirely on graphical or numerical methods are not acceptable.)



tan 2x+tan 32°
i =5 an(2x+32°)=>5 Bl
o) 1—tan2xtan32° 2= tan(2x+32°)
arctan 5 —32° _
:>x:f1rct’1n 32 M1
2
= x=awrt 23.35°,—66.65° AlAl
“
tan3/—tan45° tan36-—1
ii tan(36—45°) = = MIAT*
(i) an(3 )= [Fan°wn30 T+ @n30
(0))
(b) | (1+ tan36)tan(6+28°) = tan 361
= tan(0+ 28°) = tan (36— 45°) Bl
0+28°=30—-45°=0=36.5° MIAI
O+28°+180°=360—-45°=>60=126.5° dMI1Al
(6))
(11 marks)

9.(a) R=A5 Bl
tan =2=a =awrt 1.107 MIAI1
3)
(b)(1) '40+9R* ' =85 MIAI
(i) 9:§+'1.'107:>6’:awrt 2.68 Blft
(3)
()@ 6 Bl
(ii) 20-'1.107'=37 = 6 =awrt 5.27 MI1Al
3)
(9 marks)




4. (a) Write Scos 8 — 2sin 6 in the form Rcos(6 + a). where R and « are constants,

R>0and 0 < a<1%

Give the exact value of R and give the value of a 1n radians to 3 decimal

places.

€))
(b) Show that the equation
Scot2x — 3cosec2x =2
can be rewritten in the form
Scos2x —2sin2x =c¢

where ¢ 1s a positive constant to be determined.

2

(c) Hence or otherwise, solve, for 0 < x < 7,
Scot2x — 3cosec2xy =2
giving your answers to 2 decimal places.

(Solutions based entirely on graphical or numerical methods are not acceptable.)

4)

9. (a) Prove that

sin2x — tanx = tanx cos 2x, x#(2n+1)90°, newz

4
(b) Given that x # 90° and x # 270°, solve, for 0 < x < 360°,
sin2x — tanx = 3tanxsinx
Give your answers 1n degrees to one decimal place where appropriate.

(Solutions based entirely on graphical or numerical methods are not acceptable.)

®)



4.(a) R=-/29 Bl
2
tanaz;:)o::a\ﬂ't 0.381 MIAI
(3)
cos2x 3 _
(b) Scot2x—3cosec2x =2 = 5— —— =2 M1
sin2x  smm2x
= 5c0s2x—2sin2x=3 Al
(2)
- . 3
(c) Scos2x—2sm2x =3 = cos(2x+0.381) :E M1
3
2x+0.38] —arccos| — |=>x—... dM1
\/29
x=awrt 0.30,2.46 AlAl
(4)
9(a) sin2x—tanx =2sinxcosx—tanx M1
_ 2sinxcos” x _six M1
COS X Cos X
_Smr (2cos’ x—1)
Cos X
=tanxcos2x dM1 A1*
)
(b) | tanxcos2x =3tanxsinx = tan x(cos2x —3sinx) =0
cos2x—3sinx=0 Ml
—1—2sin” x—3sinx =0 M1
) . . —3i\/17
:>251112,\*+3smx—1:0:>s1nx:T:>,\'— M1
Twoof x=16.3°163.7°,0,180° Al
Allfourof x=16.3°163.7°,0,180° Al




n

(b)

()

(11)

Express 2 cos@ — sin@ in the form Rcos (6 + a), where R and o are constants, R > 0
and 0 < a < 90°. Give the exact value of R and give the value of a to 2 decimal
places.

€))
Hence solve, for 0 < 6 < 360°,
2
: =15
2cos6 —sinf — 1
Give your answers to one decimal place.
)

Use your solutions to parts (a) and (b) to deduce the smallest positive value of &
for which

2
_ =15
2cosf +sinf —1

Give your answer to one decimal place.

2)

Find, using calculus, the x coordinate of the turning point of the curve with equation

i i
y=¢e¢’cosdx, —<x<=
4 2
Give your answer to 4 decimal places.
C))
: . 3 T dy .
Givenx =sin” 2y, 0 < y < —, find — asa function of y.
4 dx
Write your answer 1n the form
dy T
— = p cosec(gqy). 0<y<—
dx 4

where p and ¢ are constants to be determined.

©)



3.(a) R=45 Bl
tan « :%:MQ‘ =26.57° MIAL
3)
2 15 2 15
. =15=> =1
®) | Tcosf—smo-1 73 cos(6+266°)—1
= cos(@+26.6°) :%:(awrr 0.507) MIAI
8+26.57°=59.54"°
= & =awrt 33.0°0or awrt 273.9° Al
6+ 26.6°=360°—their'59.5°' dM1
= @ =awrt 273.9%and awrr 33.0° Al
)
(©) 6 — their 26.57° = their 59.54° = 6 = ... M1
6 =—awrt86.1° Al
(2)
(10 marks)
- L a3x e A e d}-" _ 3x 3x 2 1
53) y=e" cosdx = I =cos4xx3e’ +e’" x—4smdx MIA1
Sets cosdxx3e’” +e* x—4sindx =0=>3cosdx—4sindx =0 Ml
= L arctan 3 M1
X =— | —_
4 4
= x=awrt 0.9463 4dp Al
)
.2 dx . )
(ii) X =sin 2yz>d—:2s1n 2yx2cos2y MI1A1
J:
Uses sin4dy =2sin2ycos2y in their expression M1
i v 1T N
d_y_ 2sindy za— Ssindy —Ecosec43= MIAIL




8.

(a) Prove that

2cot2x + tanx = cotx xi%,nez
4
(b) Hence, or otherwise, solve, for —7 < x < 7,
6cot 2x + 3 tanx = cosec?x — 2
Give your answers to 3 decimal places.
(Solutions based entirely on graphical or numerical methods are not acceptable.)
(6)
Given that
tan@d° = p. where p 1s a constant, p # £1
use standard trigonometric identities, to find in terms of p,
(a) tan26°
2)
(b) cos@®
2)
(¢) cot(6—45)°
2)

Write each answer in its simplest form.
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2

2cot2x+tanx = + tan x

tan2x
B (1—tan® x) N tan” x
~ tanx tan x

2
6cot 2x +3tan x = cosec>x — 2 = 3cot x = cosec>x — 2
—3cotx=1+cot?x—2
= 0=cot* x—3cotx—1

3+4/13
—cotx=
2
—tfanx=——>x=..
3+4/13

= x=0.294, -2.848,-1.277,1.865

2tan6” 2p

tan26° =- s
l—tan"6” 1—p

Final answer

1 1

1 :
— - Final answer
sec6 1+ tan®6° \/'I + p°

cosf° =

1 _ 1+tanf°tand5°  1+p

- = . —= : Final answer
tan(0—45)° tanf°—tand5°  p—I

cot (9 — 45) °=

Bl

M1

M1
Al*
)

M1
Al

M1
M1

A2.1.0

(6)
(10 marks)

MI1A1
(2)

MI1A1
(2)

MI1A1
(2)
(6 marks)




3. g(6) = 4cos26 + 2sin26
Grven that g(€) = R cos(260 — o), where R > 0 and 0 < a < 90°,

(a) find the exact value of R and the value of @ to 2 decimal places.

(b) Hence solve. for -90° < & < 90°,
4cos260 + 2sin260 =1

giving your answers to one decimal place.

Griven that & 1s a constant and the equation g(&) = & has no solutions,

(c) state the range of possible values of k.

8. (a) Prove that

208 A + sin 4
sec2A4 + tan24 = &2 +s%n AiM,
cos 4 —sin 4 4

(b) Hence solve, for 0 < 6 < 2r.
sec26 + tan260 = l

Give your answers to 3 decimal places.
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3(a) 4cos28 +2sin268 = Rcos(20 —a)
R=~4+2" =20 = (2+5) Bl
o :al‘ctan{éJ: 26.565°. .= awrt 26.57° MIAL
3)
b . 1
®) V20 cos(20 —26.6) =1= cos(20—26.57) ~7% M1
= (20-2657)=+771. =0=__ | M!
8 =awrt51.8° | Al
20-2657="—77.1...'= 6 = —awrt 25.3° | ddM1A1
S)
P B1ft either
(© e <20,k >+/20 B11t both
2)
8(a) sec24+tan24 = ! + sm 24 Bl
cos24 cos2A4
1+simm2A4
 cos24 Ml
1+2sin 4 5 A
1+ : sin .col)s M1
cos” 4—sin” A4
_ cos® A+sin® 4+2sin Acos 4
cos” 4—sin® 4
~ (cos A+sm A)(cos 4+-sin A) NI
(cos A+sin A)(cos A—sin 4)
_ cos.4+sli11 A Al*
cosd—smAd
Q)
1 cos@+smfb 1
20+tan20 =—= ——— = —
(b) see a y cosf@—sinfd 2
= 2¢c0sf+2sinf =cos@ —sinf
. tan@ — 1 M1 Al
3
dM1A1

= 0 =awrt 2.820,5.961
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